variables, Chi-square could be used to test the null hypothesis (NH) of 'no association' between them. 3 However, there are two compelling advantages to nonparametric correlation: 1. Non-parametric correlation provides a single summary statistic (rho) that quantifies the strength of the association between a pair of variables. This is clearly useful when there are a number of factors under study (such as the seven potential barriers and four provider characteristics in Kulczycki et al.' s study) 1 and there is an interest in ascertaining/reporting the extent to which the provider characteristics are associated with barrier responses (28 associations in all). Furthermore, if there is a wish to draw inferences about the true strength of a correlation (rho), in the population from which the study sample was drawn, then the population estimate for rho can be reported with a confidence interval (CI), in accordance with good statistical practice. In contrast, Chi-square does not provide such a summary statistic (nor CI); it merely ascertains the significance p-value for the test of 'no association'. 2. Non-parametric correlation provides a more powerful test of ordinal association than Chi-square. Rho can be tested against the NH of no correlation (rho = 0); and since rho encapsulates all the information in the data about the ordinal association between the two variables, the test also utilises this complete information. The Chisquare test, by contrast, is suitable for use with nominal data (i.e. categorical variables with no inherent ordering, such as blood group). Although it can be, and often is, used with ordinal variables, it takes no account of the ordering in the data. This means that it misses important information about the association that is available in the data, and hence it is an underpowered test of ordinal association.
What precautions are needed?
The only requirement for non-parametric correlation is that the two variables are at least ordinal. No assumptions are needed regarding the distributions of the responses for the two variables being correlated, so this method is suitable also for continuous variables, regardless of distribution. Table 1 shows some hypothetical data for two variables from a survey: 'extent of professional experience' and respondent's perception of the 'impact of a specific side effect on discontinuation of contraceptive method'. If Chisquare is applied to this table to test the NH of no association, it is found that Chi-square = 9.1 (6 df) and p = 0.17. Therefore, on the evidence of this survey the NH is entirely plausible. However, both variables are conceptually ordinal. If Spearman's non-parametric correlation rho is calculated instead, it is found that rho = 0.21, and if rho is tested against the NH of zero correlation, the p-value obtained is 0.006. So, applying the more appropriate ordinal analysis to these data, it is found that there is strong evidence against the NH. Therefore, the NH can be rejected, and we conclude there is an ordinal association. Figure 1 graphs these data, plotting the 'impact' responses as percentages for each experience subgroup (and stacking them up in the subgroup column), while the 'no impact' responses, although not plotted, would make each column up to 100%. The ordinal association found above is confirmed by the graph, which shows that the greater the professional experience of the respondent, the more frequent the perception of impact at all (increasing heights of columns) and, in addition, the greater the experience, the more frequent the perception of 'very strong' impact, rather than 'mild'. If the survey had been twice as large (n = 346), but obtained exactly the same pattern of combinations of responses on the experience and impact variables, so that Figure 1 (in terms of percentages) still represents the (doubled) data graphically, then the non-parametric correlation would be unchanged, at 0.21, but the p-value for the test against the NH would be much smaller, at 0.0001. This makes sense -the quantification of the strength of association is unchanged, because the association itself is unchanged, but the evidence against the NH is much stronger (p-value much smaller), because the calculated correlation is based on a larger amount of data, and hence is much more dependable as representing the truth. Figure 2 presents results for analyses of perceived impact for other (hypothetical) side effects: B which appears to show virtually no association between experience and perceived impact; C which shows a stronger correlation than side effect A; and D, which shows the situation where there is an inverse correlation, such that the greater the experience of the respondent, the less frequently perceived was the impact of the side effect D, and where impact was perceived, the milder it was judged to be. Table 2 summarises the non-parametric correlation statistics for all the examples discussed, and also presents Chi-square test results. This confirms that whenever there is an ordinal association, the nonparametric correlation provides a more powerful test than
Example
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Warner Chi-square (i.e. gives smaller p-values). In the case of Survey D, it can be seen that apart from the sign, the rho and 95% CI are numerically identical with Survey C, meaning that this happens to be an equally strong correlation as for C, but in the reverse direction. Similarly, the p-value is identical, because there is exactly equal strength of the evidence against the NH, in terms of both how far the sample correlation rho is from the null (0.35), and the equal study size (n = 173). The results for the two A analyses show that while Spearman rho is a stable representation of the strength of association across different study sizes, it is more precisely estimated in the larger study (narrower CI), and that the Chi-square statistic is not stable, since it increases with n even when the correlation is unchanged. This is because it does not simply reflect the strength of the association, but also reflects the amount of evidence (i.e. the study size).
Overview "Rank correlation should be used more often". 2 Spearman rho provides a useful and succinct summary of the ordinal association between two variables. It can be used to test the NH of no ordinal association much more powerfully than the standard Chi-square test, and CIs can be calculated for estimates.
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